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^*MPX^e>0ffi*O«li»ffib7 !r -4'i: i fell»^li»D I APlCj:»JJt«UT 

[0 0 5 6] 

H9, @io;ii i\t*ftm\z&&**v*fr<Dnmm&®wm*m*m& 



1 5 
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BIT?**. t^V-tfrMCizMLT&g&fr&ft. 'Jtfhiff,.ill*tBbi^ 
Srfr3*£K:&gJ?j!#« F9>f B9tty-*F5>fAKl, * 
=e>J7W&, 01 0 tin^Axn-^IHg&CD. §g#ffiLM[lI!i&RC£, 01 
lliRe fM^=E'JtJl/71^^Re f MCA, Re fffljj7Afn-«Re 

fco, yvm^v hmm&m®,® F5>f 2, v-^k^^akip^ 

[0 0 5 7] 

K5>fAK 1, K2(t V-^K7>f7*lSDl, SD2 fc^tl^tlfg 
ItS, V-XF7^f^ISDl, S D 2 &mg&&mv d d iC, 'JtyMlV 
d dC, ^#ffiLl#0 VtcfB^Sfi*., 

[0 0 5 8] 

7*-fe*tfy M8t&MfflK7>fAK2tt, IfiHCDBK2^btII? 

^{liLMtft^Mt^, «ftl8CDBK2tt^£i&#i#OV, U-fe 
>yM!2Vdd, H&tfiLB#Vd d/2{ClS:5££*l§ 0 ixll ilJR * ^ U •£ ;i/ 
MCa &7*-fe**<&lCtt, y h^B 2 fC 0 V&fljfc 

•tSi^H^feU, £00 V&l&Wu 7^txtf>y htfittt&ftteffl K7>fAK2{c 

[0 0 5 9] 

' v-a F^-f a*k i Pft, i«cDBK i p fe^bxaftstifctfy M8£ 

CDBK1 Pli££&#BSfVd die, Ui2>y bB#Vd die, H^ft UH# 0 VlC|g 
[0 0 6 0] 

01 2li7^-fe^tf;v hit»MF7^^-M$:^tlBH0T^a. Ill 
0 (a) (b) l±*>f $>^*-h&aV*\ *££#»fiWiW 

ritet^^l/ibl, 7#-fe*fcTy Ml F9>f rtffl^J&O VICU 

tea, ytfhi^^^, &ufi»*mu»^ F^>f /^aiAii7n-f 
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jc^1*J:^k:, EWi^^A-f i/^;i/£&£ 0 -££T% (a) tCaVtEW&jgJi 

&y, r^-fe^try h»«fi«j&MK5>f/^e>tto v^sns. ^oi$> 

ERSTf^IgffERSTdttfl-l/Wfty, E R S T d bfg#&;\ 
[0 0 6 1] 

o »#fflb»#i$K:tt, aiKStifc-fe^/O^y hHK:»S3»»f^fcBr« 

ic o v ii L/> «*5i»i&^ffl9>f b K^^ar* y-fe? vw>ftm-tv v K^>r 

[0 0 6 2] 

IH1 3BV-xtffMllMF7^;tS0!^«y M»«ffi^»MK9>f 
f^«r&tf»*ffib»#l*K:tt, a^^y-fe^MCatClgiKSnfeV-XiWJC^ 

#jb limbic sftsjiav^tfy MRtc^fLT 3 v 

o 

[0 0 6 3] 

014, 01 5l±'J -fey b»f^S:ff -5)9907 ^"fe^^«SS:»Wt*ia»H , e» 
(ffiCD'J -fey blfrffrB^HJ) 

SiRStlfc^^ Uiz;i/MC a££ttS^3Effitfi**Rc0ffiffifli&y-fe<y h* 
3i#l>l J Ey«fe^/MCaCDBriESgil:!g«SnTV^6fcr'5; bUB 2{CVd 
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d (3V) £MnrS 0 M^^UtJl/MCa^TrQcC^f-MCli 
Stlfe»7- K»W2tCVd d + AV (3+l=4V) &BJfl0U ^^ffiO^-K 
IW1, W2, W4tt^7^f>f^»^©0 Vftj&D©#aSfell8'*£. * 1/ 

SD llCl±0 V»t6. 
[0 0 6 4] 

Ifcfe, ^aiRCDfcfy MRB 1, B 3~B 8tC&0 V£friij|j"t£c:£:lci:oT, 

^CD^OTrE 1 , E 2, E 3 5:37^7 Kl/**8# (Ml) CDS 4, CDS 
6, CD S 81CJ: V*ytZ>Z.tK&^>X* t^y>S|gB4, B 6, B8 (015 

t^y hUB 2lzmmt^>T r E 0 ii, A^tlfen^ AT K b^fS^C D S 2 [C 
[0 0 6 5] 

ZWAjJ&ftO^Xte, fcfy VBB 2*^M^^'Jt;i/MCa^0T r Q c 

, »fIi^Rc©'Jt>); d£inflItf>.{£M) £imt6^#-e£6„ 
-£UT3tf)lf >y h»B 2*^Vd d ^PPit^r^taot, nJ^Jgjfiijl^R c 

MC atf^Ctf^^-^cAUi^y blM^fttotlS r t: ^£>l§£\ 
fttf)'J 1*;y M6#©HMtci:b< 2 V c c Z&ffit 3 f=.tb<nMnBWf&M%t ( 

[0 0 6 6] 

016, 017, mi8&m%&&Mi^ uizyM&#, M^mb®#$:^i- 
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7Dy*IHT*&£ 0 Ell 6te7-* K9>f AK 1, *^>J7U-f£, 017&3 
^Axn-^mSlCD, ^*fflUBISI&RC&, HI 8IJRe f fflfl'J W 
WRefMCA. Ref^7Af3-»RefCD, T^-fe^t^yhjS 
tMfflF7^AK2, V-^K7>f;1KlP^U 1, 01 

[0 0 6 7] 

K5>fAK 1 tt, y-XF'^^^lSDl. SD2 Sr^tl-ftlKS&'tS 
o V-X K9>f^HSD 1, SD2}j:ftMiVcc(C > V i? y hff 0 VfC, 

[0 0 6 8] 

7 * -fe X fcf v h K9>f AK 2 tt, tfelC DBK2^l TjglK 

Stlfetf^hiW («*.«, tfyh|§B2) &C*fLT, U-feyh 
£#fflL;8*ffi ffiICDBK2lii§MiOVAVl/X 
, 'Jt'yMVcc, I*ffibl|Vd d/2{C^3tl5 0 
[0 0 6 9] 

y-xF7-fytKi Ptt, tfiiCDBKi Pfc/fbTil^Stifc^y hid ( 

[0 0 7 0] 
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[0 0 7 1] 

in 1 9 ittftmvi&z * *e u K)i<DMmm&<z>mu*Bt7u v #®t*&6o 

1 T 1 Rlffl^^'Jt;!/^ h U ^^JRtCSiBStlfe^^U 7 WMA£, j*^ 
U7WMACD7-* F5>f 7*8 (SD1~) K%$L*l*7LZ>U-7 1 n-#my& 
RDt, l^>y M (B1-) Izm&fr^X&n'y^n-tfm&CVt. n^A 

e v e i z^misntt zmmmn^D i AP^^bx^t^m^^vmrnR 

Cfr<i&U> #ffil!li&£>i^£L&VNfE1i^fiT&£ 0 n-xn-^ms&RDlc 
!iRe fi/^;KMrH, v-x K^-T AK l tfg&Sfu v-xK^-YA 

[0 0 7 2] 

0T*&£„ r®7'n v >?mx\$'&&%i.Wiv>-®\£ LX. y^vi/z-t^Vtf&W: 

tot, B2 0fc^*7ny*BlT?tt, V-X («ffiffrOtlM) F7^AK1 
IC#ffiHttLUC&KWT, #*a»tt^WHCtt*&l 0 V, >f b-XBHWlCte 

[0 0 7 3] 

-£*UCfcfc^, ^n7*#-f M»3tS:«fflUfe*»WlC«S 1 T 1 RSC^^U 
, HI 1 9 tC^-T^tC, /<U7 7-f»f^* t ^St**Sii:^?> / <U7 7>flHFttVF 



2 0 
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[0 0 7 4] 

^vyrjnftzmfttz&Mtf&zfcto. &&&&&&& 

[0 0 7 5] 

■fe y h aM^Cg** B5rlS & *ISK:Ji»t § ^ £ « § 3 . 
[0 0 7 6] 

<Hiico^ffi2> 

^ s EUTU>r©fll«S:^ > rtt'WH , T?»*. IHH (a) tt8EB&¥ffiH£, (b) tt 
(a) ®^«Fb bJCfe^6*«WriiigS:, (c) tt (a) ©&«Fc c 

[0 0 7 7] 

is-?© & fc§ j* =E U t^SMtSI 4: fC <fc o *«@£$»ffc# pT 
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^ y iz;i/£7?iz;**^ y iz;i>K£LT^bTv^ 0 i3t«5 x 5 = 2 5©* 

^ y-fe;i/^$£*lT^-g>o ZV>* U 1 F (Diode) 

£ 1 Bf^S^? (Resistor) £ tf),$I<fr£;bi*7?&-5 ^ 1D1R 

ZV- fcf >y bMB 1~B 5 $r«jE#[T?^ L T H 
3 0 

[0 0 7 8] 

<7- Fi*Wl~W5, tfy hlB l~B 5&M#^US/U 3>(Ci:U«2*l 

(b) ££V*Ttt, K»Wl~W5-*»e>#4r>f;f-- KOPNjg^&a 

y, pcMOKiyflMfcSftfc^ffiffiitf&iiyfcf* mkb 4 

^«^$tl6o (c) iCfc^Tti, 9- KllW2;^##-f;r- K<Z)PNgH|• 
£M t J> PCMOICJ: y^fiftS*lfcHr«fi^*^S:Jiy-#lf v hUB 1~B 5 1C 
8WS*iftft»#?&fft3*l5. fcfc, PCMOj^^lf >y hgiB 1~B 5 

is, p cMoit $4*- Ft®mmmzi$ziy$ ? hitmtfMi&ztiz. ny 
b&mtLXteMz-iz. Bit (pt) , >f y s;^A&i;s:ffiv>sifc^BriB 

[0 0 7 9] 

02 2, H2 3tt*»«^fts^^y t^©»*a*»f^«:Siwi--&ia»Bi 

^ (^y^-Y-^ttffi) fctt, h**B 1~B 8&0 V, £9-K*8Wl 

~w6^o vie warts. aiRanfe^^y -fe-n/Mc a^©#sa*»f^s:iifT 



2 2 
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flDU *©fl&©bry M»B 1, B 3~B 8&C&0 V^MtS. * fc, *§JR*^ 
'Jt;i/MCa0^t- KlCgMftStlfcD- KUW 2 £ - 2 V & WiDt * = * 
CD«I<Z>C7-KIIW-1, W3~W6Kfcl:0 V&flliirrSo #9- KttW 1 ~W 6 tt 

[0 0 8 0] 

ZlOAA*ff0T?«4, 02 2}C^-t<fc^{C, try MSB2#&»U^U-fe 
l J, fcftFA'T?^*?- K*ffiMlJS K9>f AWDC2{Cfi[W5l|-0iIi^ 

[0 0 8 1] 

f ITKiD^ftOT^ I^^E'JtMC alCg^lLfcfc^ HUB 2^6 2 
V 5: MtU fife * =E U -fe /HCjfctt L fe 9 - KHiW 2 IC fit- 2 V S 

[0 0 8 2] 

* fc, SIR* *E U tMC a ft© nTg&JftiR^eJW® "TKffifit*^ 
[0 0 8 3] 

02 3ifi©37Ar3-^CDfiCDT r E 1, E2, E3W 
TON-t33£lCj;oT, aiKSlXftVMf y hij£B 4, B6, B8 (02 3) (C 

IB 2 SajRt&T r E 0©#, A*a*lfe35A7K^ (35A7Kl/^i 
■3 (J§) CDS 2, CDS4, CDS 6, CDS8) icSd^T, #:7^1i£& 
»J, itWCfl^fcf y M|B 2 (C) tC2 V&MtST r F 0 IC 
*0ftS02 VflM&JSTr F 1, F2, F 3 li3.*yWM£te »J , ffiSCDtT^ h 
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HB 4 , B6, B 8lCtt2 VliGM&Stlfc^o tot, IK^^'JtWCa® 
7l/-*#?>«JEE) 5:2 V tLX^&fctblz, MIR* * U fe;bMC a fttf) «Tie 

[0 0 8 4] 

&£, TrEO, El, E2, E3, F0, Fl, F2, F3®aW37A 
TRl^fi^ OH) CDS 2, CDS4, CDS 6, CDS 8{C«fc *J&£tl<5 3. 

[0 0 8 5] 

jglK^U fe^MCaft©^;*-- Kfcg^atlTloS 1 ?- KIRW2IC.4. 5 V 
&BJflirfS. aHS*i'ftv%«i©*7-KHWl, W 3 ~W 6 left 2 V £Pp#n 
"f 3„ #9- KIKWl~W6/s©«£E0«|&ttt7- FSffiPMuM K5>f A'WDC 
1-WDC6 (~to<D»mB) C«fc*J«|&34l*. *l/T, S^=E'Jt;i/MC 
aftOT&StjyH-K&ffiSftTV^Stfy h|§B 2IC».2 V©^«|^|jff 
Sc -tOffiODlfy h||B 1, B 3~B 8£l±4 V&flJflD* *£fc£J:oT, #31 

iR** Ufe/uMci*®^:**- Rciii£#r»iic2 v©«fin#«4t5^ 

fey MMsKTSMiL 37Af3-dfCDrt©TpEl, E2, E3 
^^t^IttCiot, 4 V#3MRl£y • hUB 2^<Z>tr^ HUB 4, B6, 
B 8 (02 5) JC«£tiS 0 A*anfe35ArKUXff cm) CD 

S2, CDS4, CDS6, CDS8£S^VT, MR* *E U fe/l/MC a Ic&jft 

B2iC2V5:Mt5Tr F 0 £tC&5„ 
[0 0 8 6] 
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£-£3r£#«Jfg£:&y, ^MSiftiWCfcttSyizy hl&# (MAOISM) 

(t 2 -*) ©U-fe^y Mftf^*«fffc4x«ifctC3iiiS. 
[0 0 8 7] 

(D&oiz, ^mm.mv>®mm<»*'b\zfoftLx, ^mmmm^±^tr^mm 

[0 0 8 8] 

HTflfcic, ±tr y hUB l ~B 8 0 V (GNDH;i/) , 
KKW 1 ~W 6 (C 0 V k mut&o W^'Jt^/MCa fcg^jl 3 ftfc 9 - Kftft 
W21C2 V&flJjOtJU tTy MRB 2ICttO VSrWft'tS. ffiOt7-Ki»W 

tlfc37ArK^f (Jft) CDS 2, CDS4, CDS 6, CDS 8 
^T, mmt^VtJlMC alzmmZhfc^y h»B 2 £t&<ffi<7)tfy h||B 4 
, B6, B 8 (02 7) iC)lfbT2V5:Mt5 0 dJitCJ: »K Si^f'Jt^ 



2 5 
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[0 0 8 9] 
[0 0 9 0] 

Ztite. m2 UzBt&olz, AiJ^tifen^AT Fl^^fS# (H) CDS 2 
, CDS4, CDS 6, CDS8{Cttio'^T, M^^E'J tMC aiCgiS 
tlfctfy hij$B 2(C^MUfcT r E 0 (Dfa'tf3:7ty.Mt.t& V J> zr^Af^-^C 
D|*I(£>ftfiCDT rE 1, E2, E 3 it±X^y^Mt &6 Z t IC J; o T> 2V|^ 
0j&lCTtf^£;ft£2 V&Mi^'JtMC aiCg^tlfct^y hiHB 2 
<ffi0tf>y h»B4, B6, B 8tCj^LT«*&tS3i:^«rffii:&&. *fe> A 
*Sftfe37A7Kl/^i# (*8) CDS2, CDS4, CDS 6, CDS8C 
fcil^T, hfy hUB 2 IC 0 V Ik 4Mb? 5 T r F 0 (D^^y^Mt & »J , 
JR^t'Jt^MC a»CftKS*lfelf-'y hUB 20#(C, OVtfgim^ftSo ^<7) 
ifgH, ®2 4lZB?£olZ, V~ KOT2^f>S^^ ; EU-fe;VMC afc©*^* 

[0 0 9 1 ] 

02 6, Ef2 7{c^ti&£7?7My£&SM#ffiLM2 V F^-fyOU 
CDCT r E 1 «fc U 2 V##y&$*l£ * ^ U tAMC b ft<D nm&WM^ 

[0 0 9 2] 
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MMmmmv IAP0S$i^j;SRe f LevelliRefffl^'JtA 
f MCAilRe f MA7^f3-«Re f CDiCT^^tl^c 
ititi^^^U-fe^MC a^T^-feXStl^^^tC, Ref LevelM 
fflffli^'Jt;i/Ref AOi^^'JtJl/Re f B 0 bmmZT V -ZX^tlZ, £ 
fc, 02 8^^1-J:e){CR e f|iJ7Af3-«Re f CDlCTRe f ffitf 
y MCOi:Re fffl^">y hSC 1 fC 0 V#£t|££ HZ> Z £ IZ «fc »J , Re f ffltf 
>y hiCO^Re f Jftfy hBC 1 Ctt, ^=E'JtARe f A 0 tt^VtJlR 
e f B 0tf)-f-*#m#3*l£„ 
[0 0 9 3] 

±i£L£J:e>fCRe f =E U -fe;i/7 W R e fMCA0iWWffi 

, ^^'Jt/VRe f A0*?,I*ffi$ifltRe fffltf^y hjgC 0 I/**/ *m 
L/, ^t'JWRe f B 0^e>98*ffiS<lfeRe f Mtfy hUC 1 fiif 
^-Tc K»ffitMia»RCW(Z)«l»ffiLMS/a- Matt S C R e a d (Cfe^T R 
e f-Mtfy h*8C0©fS#i:Re f ffitfy MIC 1 ©fc^i: &*/a - hf5ri: 

i*i&©^#©tf»ratf^#e>*i*. rcBi/^fc^mi/jBtiittRCft 

©Mi&m<iI^D I AP0Re f LeveUlTAiJtS. Ref Leve 
1 ^V^^^l/^^MPX^^OffiiJ^^^ffiLx-^il&MI&ii^D I AP 

[0 0 9 4] 

<*»|3> 

iyfe©0Ji l Kfcv>Ttt*i6fW»ifr?-i: btFET &J8nfe«£&a*U H5£ 
(7) 3 IC £ ^ T RSftflMM? b T F E T lC#;t T / W jK - 5 h =y > ^ X # 
[0 0 9 5] 
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s w & mm * s «fc e> jc wriesjfl:*^ r c © mm k %m k mm s *i a . 

lflODBriE^^ (Resistor) Rc i: tf)iffi&-£ 5 ^ & IT 

l RM (^^EU iiVA^o 
[0 0 9 6] 

B PTQ cOn 1st $Z&mmm3V s fC&MiCg^U BPTQc©^ 
^n-^NtCfe^T^IiCiilt^-KlWl, W2^Mf§„ BPTQc 

>r ^iiSMv s ttv h y y *z<DMmzmsnrfr-'?&tt 

LT, #y;i/-:/#(C*ft£tg;£t-6 ^{CLT^&V^ BPTttPNPby> 
£ LTV*S#N PN tt5I i: : fe)Hrig-efe5 0 BPT 

[0 0 9 7] 

m7L\*\Z«J hBB 2£V- KIWI tO^^US^^'JtMC a Sr^f 

fttt^ttHJfeCD^JBl , HM(7)^2{cfe^Tm^Ufc^^[Sf# , r-*yi¥llff^ 
SW!tt4W*S. «a«tt»V a (0 V) £bfc„ 

[0 0 9 8] 

wiiiovtit, bptqc©x> • K-xmizmnfaftAj rx^mu 



9. a 
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# 38ft ;* ^ y -fe ;i/ t* © y - ? £ Krifc h , y-^matcfcstffsii^f 1 

[0 0 9 9] 
(U-fey hiff) 

jdu nrxs^^f-R cjcu-fe^ b%<Dmffitfmnz> koiztz. #58#i 

[0 10 0] 

an try MSB 2tci±^mb*j±i:bTMx.«2~3 vfewin'ts. an? 

- MSW1 ttO VtLX, BPTQcfflXv^ • K~;*|fi[lCJB#fcr©/*>f 7 7. 
SfflU nfSEtSffiltf'R c£«#ffibfl!©*ffi#ift*iS JUKI'S. &£> # 

sir tr y MS b i tt o v i: u #aft t7 - ms w 2 m h mm t m- z r=. & 
**i^±©«ffitbT*a^^y-fe-n/*e©y-^*«s<o»4S:i»±u' y 

[0101] 

03 6tt*»wtft«&^ i Eyri/>f©«i3iS:«i*»K:^ , rttWBiT***. mm 
(a) {ini3 scasufc^y ri/>f©¥ii«i«H-e*yH-»^icttH-o«F 

#£#LTV^ 0 (b) (a) {C £tt££4f b b tCfctt$JM&WT®0, (c) 
It (a) JCfe^S^WFc cJCfcWS*BSWTffiH"e»6. (a) Kfc^T, 9-K 

iwi, W2^aa©iai?|S:fev^Tn--*iRrK:¥ffK:^S4x, ^tifc^-ts 

n^A^iRitc^y msb i, b 2*«ari:<z)iaiws:fev^T^stis. ?-msw 

1, W2 tfc?>y MSB 1, B 2 fc<Z>&£gj&£fcv^* * y tMC^Sft 
6 0 ^tUt^MCCfi^T, S4£ (*Ba*) flflCJgjSSflfc!?- MSW1 , 
W2fc*©±#K:#fft3*ifeify MSB l, B 2 £#M"t&$#lCBrgEJgffiig 
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[0 10 2] 

03 6 (b) fCfe^T, M«^lTM$HfcBPTQc03b^^ 
ffi«B PT-C©±»K:!7- KHW2^«SnS. B PTQ cttPNP h^y 
*?X*£.bt^&&e>* 3I/^*i«BPT-CttPS*«ffi&tU MiKP 
4ftCJ:.y||fiR34xS. S«03U^^iiBPT-C}^I 
SM^flfcLTflMBI-So 9-KlW2W-XliBPT-BH =rl/**« 
igcBPT-CtCN (N+) a#*ffiO|fc«Ji%^"r4i4:iC«l:»J, «$3ftS 
o ^U-fe^MCJCfc^T, (7-KlW2iiBPtQc(D^-^f|(BP 

T-B BPTQcfflXv^MBPT-Ett, K-X«cB P T - 

BtcP (P+) IMfflKISWSiiiia'J, #j£2ft£. IMS** 
x*y*£«B PT-EffiSMfcttJftfcJgST I (Shallow Trenc 
h Isolation) ffMSlBtfCZtl. #X^ y # fgjgc B PT-EBPT5: 
fflStC^JjftSo #X^y4?M«B PT-Efctr^ h«8B 1, B2ilOlSJCttBr 
»tfiiii^ R c £ ft 5 . nT3E«*fii6^ Rcfci^;fi*BPT-Ei:(D 

^S££#nrt8T*&£ 0 ^■ts^ ; eUi2;i/MC*BSKicti$fe^Jii so (is 

olation) J^jlfi^fiRSft, #*'^ y fc/bMC &ffi£C#||LTV*£. H 
3 6 (c) iCfeVNTte, (b) T*<7)<7- K*gW2tCjD;lT, 

ft^>o (b) fci&B-e&y, eittits. 

[0 10 3] 

IC, ^-X«cB PT-B/\tf)££M&C J: >Jx* -^IlB PT-E 
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